ABSTRACT -A series of 50 consecutive children with premature sagittal synostosis is reported. All were treated surgically; 43 were male, 47 were leukodermic and two are siblings. In the pre-operative examination, the head shape, skull measurements and radiologic findings were evaluated; 38 children were operated on before six months of age and 12 of them, between six and 12 months of age. The surgical technique used was a wide biparietal craniectomy. Blood transfusions were occasional, being necessary for only six (12%) children. The children were admitted at the day of surgery and discharged between the second and the third post-operative day. No local or general complications were observed and no one died. The aesthetic result was considered good. The altered skull measurements before surgery reached normalization as far as the end of the first year after the treatment. It may be concluded that wide biparietal craniectomy is a procedure of great effectiveness in the treatment of the premature fusion of the sagittal suture.
MATERIAL AND METHODS
The children analysed here are part of an author's series of 104 patients with craniosynostosis.
The children were operated on at the Division of Paediatric Neurosurgery of the Hospital São Francisco and Hospital das Clínicas in Belo Horizonte, Brazil, from January-1980 to December-1995. Fifty (48%) children presented a premature and isolated fusion of the sagittal suture. Forty-three children (86%) were male and seven (14%) were female. Forty-seven children (94%) were white and only three (6%) were black. Two were siblings. Among the other 48 there were no familial cases. Age at operation ranged from one to twelve months (average 6.3); 38 children (76%) were younger than six months of age.
Clinical signs or symptoms of high intracranial pressure were not observed and only one child had another associated malformation (Pierre-Robin syndrome). Twenty-three (46%) were diagnosed at birth and, in one of them, premature fusion of the sagittal suture was observed before birth, through ultrasonography. Three children presented seizures; one had a familial history of epilepsy.
On examination, the children always exhibited an abnormal shaped head which was scaphocephalic, sometimes with marked frontal bossing or/and an occipital bulge. Thirty-nine children (78%) had a palpable bony ridge along the sagittal suture and in 18 (36%) the anterior fontanel was oped at palpation. Ocular alterations were not observed. Six children presented a head circumference above the 98 percentile. The cephalic index 6 ranged from 0.62 to 0.91 with the average of 0.81. In 42 children (84%) a cephalic index below normal was found, between 0.62 and 0.87 (average of 0.79). The other eight had a cephalic index of 0.89 on average.
In every child, the plain skull X-ray films confirmed the premature fusion of the sagittal suture and the scaphocephalic head shape. In a particular child more proeminent digitiform impressions were observed, in spite of no symptoms of intracranial hypertension. Thirty-six children (72%) underwent a CT scan. All of them were considered normal in relation to the brain, showed the scaphocephalic head shape and some of them showed a parasutural sclerosis on both sides of the ossified suture and an external or internal bony ridge along the suture.
The pre-operative hematocrit ranged from 31% to 34%.
Surgery was performed as early as possible following the neurosurgical diagnosis and the clinical-laboratory evaluation.
Surgery consisted of a wide biparietal craniectomy that was carried across the coronary and lambdoid sutures. With the patient under general endotracheal anesthesia, a peripheral venous catheter was placed and a single dose of a broad-spectrum antibiotic was administered. It was important that the endotracheal tube would be fixed properly. The four limbs were wrapped in orthopedic cotton to keep the child warm. The child was placed in a prone position, with the head slightly extended and resting on a padded horseshoe headrest, leaving the vertex exposed from the frontal to the occipital region. Special care was taken to avoid pressure on the forehead and the eyes. Subcutaneous infiltration with epinephrine solution was used. The skin midline incision started at the external occipital protuberance and extended so far as the anterior region of the bregmatic fontanele, allowing visualization of the coronary, sagittal and lambdoid sutures and the parietal bones in almost all its extension. The scalp incision was performed gradually followed by hemostasis with coagulation of the blood vessels and preventive stitches placed at the borders of the incision line. After the vertex exposition, two burr holes were placed in front of the lambdoid suture two centimeters lateral to the midline. Afterwards, with the help of delicate rongeurs, a wide biparietal craniectomy was performed, passing the coronary and lambdoid sutures by about one centimeter. Before each small resection, a gentle displacement of the dura was achieved with microdissector. When necessary, the occiput was removed. The last bone removed was that which covered the superior sagittal sinus next to the lambdoid suture, easily detached with the help of the microdissector. The dura mater exposure was six to eight centimeters wide. Bleeding of the superior sagittal sinus was rarely a problem and when it happened it was easily controlled with bipolar and absorbent hemostatic. During all the surgical procedure, hemostasis was obtained with bone-wax, bipolar cauterization and gauze soaked with peroxide; bleeding was minimum, avoiding, this way, blood transfusions. The skin was closed with monofilament nylon. No drain was used. Compressive head dressing was applied and kept in place for 48 hours.
RESULTS
In spite of aesthetic results having justified the surgery in all children, it, was observed that me surgery was easier and faster when performed in children before six months of age. In these cases, the skull shape normalization was more precocious, sometimes in me first 30 days after surgery.
Blood replacement was necessary in six of the 50 children. Three of them received intraoperative blood transfusion and three others soon after the operation.
An early discharge was one of our aims. The mean length of total hospitalization was 2.62 days (ranged from two to four days); 37 children (74%) were in hospital for 48 hours, nine (18%) for 72 hours and four (8%) more than 72 hours.
No complication concerning the surgical procedure was observed. There were no deaths.
All the children have been followed for more man one year (1 to 12 years; average of 3.9 years). Cosmetic result were analysed by me skull shape, me as pert of me scar, head measurement and skull radiologic study. The subjetive observation was done by tiie parente, pediaíricians and the surgeon. AH patient had excellent cosmetic result. In spite of showing a tendency to the normalization of the skiiH shape soon after the surgica 1 treatment, it became sometimes difficuk to define aesthetic result before six months after siirgery. There were no problems in relation to the scar, always longUudinal, along the line of the sagittal sutiire and covered in its tota 1 extention by hair.
An increase in me biparietal diameter was observed in all cases. The cephalic index thaí was inferior to me minimum in 84% of the children before siirgery (average of 0.79), became normal in 89% of mem (average of 0.91). Posí-operative skull X-rays showed that the reossification was complete within one year.
It was difficult to the surgeon to evaluate such results as "very good", "good" and "regular", and for this reason this criterion was not used. The evaluation was subjective and it was conditioned to other quite differem factors which were not. intimately related to me strurture of the skull. Among other variables that could influence a favorable observation were: skin color, kind and lengíh of the hair, facial appearance, eye colors, face harmony, inheritance. There was yet: tiie cultural factor that, according to some people it was taken as an agreable aspect and to others it is not, when one compares the obtained result with the ethnia aesthetic.
DISCUSSION
The surgical technique used in all the 50 children, since 1980, characterized by wide biparietal craniectomy, without interpositional materia 1 or application of Zenker's solution to the dura mater, corresponds to that described by Epstein and coworkers 8 . The concept that surgery must be indicated earlier appears since Dandy (1943) 5 . Most of the authors agree that the surgica 1 correction must be performed up to the age of six months 2, 12, 15, 20, 21, 24, 25, 28 . In the author's series, 38 (76%) children were operated on before the sixth month of life, 30 (60%) before the fourth month of life. Surgical indication after the First year of life is controversial since the main objective of surgery is aesthetic, but if it is necessary due to intracranial hypertension or psychological problems, other more traumatic techniques are indicated 513,19 -23 .
Some authors state that the isolated and premature fusion of the sagittal suture may compromise the normal development of the brain; in cases that it is not treated surgically intracranial hypertension, delay in the neuro-psycho-motor development, ocular disturbs or even mental retard may occur 59, 23 Nevertheless it is not possible to establish a close relationship between these alterations and the skull malformation 3 . Other authors 3,10 " 12,23 25 present important data showing that when operation is not performed, the child may develop psychological conflict, that interfere with good school performance. There could also be a high incidence of anxiety among the parent and children. There are many reports where parents show their regret for not having authorized treatment 3, 11 . In these series, parents were invariably pleased with the surgical results.
The goal of the early treatment is the restoration of the aesthetic of the skull. This will prevent emotional disturbance and probably late functional alterations. In all cases the surgeon expressed to the parente his opinion that the treatment should be surgical, hut also let them know of the possibility of such a child growing without brain damage if not operated on. Using me technique of the wide craniectomy, bone growth will take place between six months and one year after surgery, time enough for the skull measurements (antero-posterior and side to side distances) reach its ideal limits. Thus, it is not justified the interposition of plastic material (polyetilene 3, 20, 25 , süastic 7, 24 , metilmetacrilate 10 , rubber 16 ); the use of chemical substance on the dura mater (Zenker's solution or iodated alcohol 2, 22 ); dissection of the dural external layer 4 ; coagulation of the dura mater 4 or more refined techniques with the use of microplates, struts, screws or reshaping of the skull with bone grafts 11,1519,23 -30 . These techniques increase the number of complications. Blood transfusion in six children (12%) contrasts with the literature which shows the use of blood in 50% to 100% of the children who were operated on2, 8.11,12,15,20,21,24,25,28-30 In the author's personal experience, the average time of surgery is 68.64 minutes, and in 90% of times it reached 60 minutes. Similar periods of time are reported by Greene 13, 22, 25 . Most of these complications took place in surgeries where interposition material, dissection of the external layer of the dura, Zenker's solution were used, or longer surgeries. In the present series there were no complications or deaths. The same was observed by Barritt and coworkers 3 and Hassler and Zentner 12 .
The clinical and radiological follow-up is necessary, at leasf, during the first year after surgery, with the objective of observing the aesthetic, the normalization of the skull measures and bone growth. The author considers the personal observation as the starting and major point in the final assessment of the aesthetic result. In none of the 50 children operated on, reoperation on the skull was considered necessary to make the skull look better, to remake the craniectomy or to correct persisting bone defects.
CONCLUSIONS
In the analysis of the surgical experience on the premature and isolated fusion of the sagittal suture, one concludes that treatment must be performed using a wide biparietal craniectomy, without the use of interpositional material or chemical solutions on the dura; it must be performed up to the sixth month of age; blood reposition should be occasional and not the rule; discharge from hospital may occur early; the aesthetic evaluation should be done by parents, pediatrician and surgeon's observation; the skull measurements, generally alterated before the treatment, come to normalization within 12 months. In the present series no complications or deaths were observed.
